

nepai ivion. zu i i , 1 1 \ \ ). \ y-zz 






II • • \ M II 




o 

KOWSAR 


■ ■H f VA1 1 1 ■ KM f / lVj! ■ 1 1 1 i T ^^^ 
■■■■ ■■■■■■■■■■■■■■■■i^^H^H 




Journal home page: www.HepatMon.ir 


j m\ 







Incarceration is a major risk factor for blood-borne infection among intrave- 
nous drug users 



Mohammad Mehdi Mir-Nasseri \ Ashraf MohammadKhani 1 , Hamid Tavakkoli 2 , Esmaeil Ansari 1 
Hossein Poustchi n 

1 Digestive Disease Research Center, Shariati Hospital, Tehran University of Medical Sciences, Tehran, IR Iran 
2 Al-Zahra University Hospital, Department of Gastroenterology, Isfahan University of Medical Sciences, Isfahan, IRIran 



ARTICLE INFO ABSTRACT 



Background: There is a strong association between hepatitis B virus (HBV), hepatitis C virus (HCV) and 
human immunodeficiency virus (HIV) infection which are mainly transmitted by contamination 
with blood via intravenous drug abuse (IVDU) or sexual contact. 

Objectives: To determine the prevalence of these infections and the risk factors associated with them 
among prisoner and non-prisoner IVDUs in Tehran, Iran. 

Patients and Methods: This cross-sectional study was performed in two jails and three drug rehabilita- 
tion centers between 2001 and 2002 in Tehran. HBsAg and HBcAb were checked using highly specific 
third generation enzyme immunoassays (DIA.PRO, Italy, specificity >99%, and Radim, Italy, specificity 
99.7%, respectively). HCVAb was detected using ELISA (DIA.PRO, Italy) with both sensitivity and specifi- 
city >98%. HIVAb test (DRG Diagnostics kit, Germany) was performed for 459 of the 468 IDU subjects. 
Results: 392 prisoners and 135 individual attending drug rehabilitation centers were approached. Of 
the 518 subjects studied, 464 (89.5%) were male, 386 (74.5%) were prisoners and 132 (25.5%) were non- 
prisoners. In this study, HBsAg, HCVAb and HIVAb were positive in 19 (3.7%), 359 (69.5%) and 70 (15.5%) 
of subjects, respectively. These tests were positive in 17 (4.5%), 311 (80.5%) and 63 (17%) among prisoners 
and 2 (1.5%), 48 (36.5%) and 7 (7.8%) in non-prisoners, respectively. Multiple logistic regression analysis 
revealed that independent factors related to co-infection of HCV and HIV infection were imprison- 
ment (p<0.001. OR: 7.5) and using common syringe (p=0.03, OR: 4.5). 

Conclusions: Our findings strongly suggest that drug injection inside prison carries is a risk for HIV in- 
fection and that HIV infection among IDUs is likely to be bridged to the broader population through 
sexual contact without using effective prevention programs. 

© 2011 Kowsar M.RCo. All rights reserved. 



► Implication for Health policy/practice/research/medical education: 

Past history of being in a prison is discussed as one of the risk factors of acquiring Hepatitis B infection especially among IV drug abusers. Family 
physicians, health policy makers, authorized person in the health system of prisons should read this important article. Besides, this should be more 
considered for NGO's which are active for improvement of health conditions in the public places like prisons. 
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Background 

There is a strong association between hepatitis B virus 
(HBV), hepatitis C virus (HCV) and human immunodeficiency 
virus (HIV) infection (1, 2). All three infections are transmitted 
through intravenous drug abuse or sexual contact, although 
the latter route is not a usual way of HCV transmission (3-5). 
Hepatitis A, B and C are considered as "desmoteric" infections, 
which mean their prevalence is generally higher in prisoners 
than in non-prisoners. Many studies showed that imprisonment 
is an important predictor of HBV, HCV and HIV infection (6-10). 
Prison conditions increase the risk of transmission of infec- 
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tions, including blood-borne viral infections; the risk is further 
increased by the use of unsterile equipment used for injection 
(11). Intravenous drug users (IDUs) are at a potential risk for ac- 
quiring blood-borne infections by parenteral and sexual routes. 
In many research, HBV, HCV and HIV infections have been found 
to coexist in IDUs (12-16). However, there is scant information 
on the risk factors associated with these co-infections and their 
prevalence in Iran. 

Objectives 

Given a large proportion of prisoners are drug addicts, we 
conducted this study to determine the prevalence of these infec- 
tions and the risk factors associated with them among prisoner 
and non-prisoner IDUs in Tehran, Iran. 



© 2011 Kowsar M.P.Co. All rights reserved. 
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Patients and Methods 

This cross-sectional study was performed in two jails and three 
drug rehabilitation centers. The authorities of these places in 
Tehran were informed about the possible high rates of HBV and 
HCV infections among IVDUs and the potential risks and com- 
plications of HIV infection. In this study, an IVDU was defined 
as "a person using any kind of injectable drug (i.e., heroin, co- 
caine, opium, etc) regularly for at least one year." Prison inmates 
were selected at random; IVDUs attending the three reference 
drug treatment centers in Tehran were enrolled consecutively. 
Researchers met groups of 20-40 prisoners each time when 
the purpose and the nature of the study was fully explained for 
them. They were informed of the consequences of HBV, HCV and 
HIV infections. They were reassured that the study information 
would remain confidential and that participation in the study 
was voluntary. Prisoners were also approached individually, if 
so desired. After obtaining written informed consent from each 
subject, a questionnaire was completed to assess the probable 
risk factors for HBV, HCV and HIV infections. The questionnaire 
covered questions related to demography, socioeconomic sta- 
tus, marital status, level of education, occupation, pattern and 
type of intravenous drug used, duration of drug injection, use 
of shared injecting equipment, sexual behavior, traditional 
blood letting (hejamat), dental procedures, surgical operation, 
history of blood transfusion, ear piercing, and tattooing. After 
completing the questionnaire, 5 mL of blood was drawn from 
each subject and transferred into a sterile disposable Falcon 
tube. A similar identifier code was assigned to the questionnaire 
and blood sample. The blood samples were transported to the 
laboratory of the Digestive Disease Research Center in Shari- 
ati Hospital, Tehran within 2-5 hours at 2-8 °C. They were then 
centrifuged and sera were separated and transferred to a sterile 
tube with the same code. The sera were then stored at -70 °C 
until processing, which was done once the specimen collection 
was complete. HBsAg and HBcAb were checked using highly 

Table 1. Co-infection of viral markers in prisoners and non-prisoners 



specific third generation enzyme immunoassays (DIA.PRO, Italy, 
specificity >99%, and Radim, Italy, specificity 99.7%, respectively). 
HCVAb was detected using ELISA (DIA.PRO, Italy) with both sensi- 
tivity and specificity >9 8%. HIV testing (DRG Diagnostics kit, Ger- 
many) was performed for 459 of the 468 IDU subjects. One HIV- 
positive subject was excluded from the study due to incomplete 
data. The tests were performed by one laboratory technician. 

Statistical analysis 

SPSS® ver 15 for Windows® (SPSS Inc, Chicago, IL, USA) was 
used for all analyses. X 2 and Fisher's exact tests were used to 
find the correlation between imprisonment and probable risk 
factors. Student's t-test and one-way ANOVA were used for com- 
parison of means of continuous variables. Independent predic- 
tors of disease transmission were identified by multiple logistic 
regression analysis, with backward stepwise variable selection. 
A p<0.05 was considered statistically significant. 

Results 

In this study 392 prisoners and 135 individual attending drug 
rehabilitation centers were approached. Of them, five prisoners 
and three non-prisoners refused to participate. Personal prefer- 
ence was the only reason to refuse participation in this study. 
One of the subjects was also check for HIV only and was therefore 
excluded from the study. Of the 518 subjects studied, 464 (89.5%) 
were men, 386 (74.5%) were prisoners and 132 (25.5%) were non- 
prisoners. HBsAg, HBcAb and HCVAb were checked for all 518 
subjects; HIVAb was also tested in a subset of 458 subjects. Sixty 
subjects did not agree to test for HIV and were thus excluded for 
this test. In this study HBsAg, HCVAb and HIVAb were positive in 
19 (3.7%), 359 (69.5%) and 70 (15.5%) of subjects, respectively. These 
tests was positive in 17 (4.5%), 311 (80.5%) and 63 (17%) among pris- 
oners and 2 (1.5%), 48 (36.5%) and 7 (7.8%) in non-prisoner, respec- 
tively. The prevalence of Confection with HBsAg + and HCVAb + , 



Viral markers 


Total (%) 


prisoner (%) 


Non-prisoner (%) 


HBsAg + HCVAb + 
HBsAg + HIVAb + 
HCVAb + HLVAb + 
HBSAg + HCVAb + HIVAb + 


16(3.1) 
3(0.6) 
58 (11.2) 
3(0.6) 


16(4.1) 
3(0.8) 
56 (14.5) 
3(0.8) 


0 
0 

2(1.5) 
0 



There are significant differences (p<0.00l)between prisoners and non-prisoners for all studied variables. 
Table 2. Comparison of risk factors for disease transmission between prisoners and non-prisoners 



Variables 


Total 


Prisoner 


Non-prisoner 


p-value 




No.(%) 


No. (%) 


No. (%) 




Mean age (year) 


35.24 


35.85 


33.45 


0.007 a 


Gender 










Male 


464(89.6) 


336 (72) 


128(28) 


0.001 b 


Female 


54 (10.4) 


50(93) 


4(7) 




Mean duration of 


4.533 


4.78 


3.78 


0.02 a 


IVDU(year) 










History of sharing 


321(62) 


255 (79 ) 


66 (21) 


0.001 b 


needle 










History of tattooing 


272 (52.5) 


230(85) 


42(15) 


<0.001 b 


History of 


272 (52.5) 


182(67) 


90(23) 


<0.001 b 


heterosexual 










History of 


53 (10.21) 


27(51) 


26(49) 


<0.001 b 


homosexual 










Bisexual 


49(9.5) 


23(47) 


26(53) 


<0.001 b 



a Independent samples Student's t-test 
b x 2 test 
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HBsAg + and HIVAb + , HCVAb + and HIVAb + and triple infection 
with HBV, HCV and HIV is presented in Table 1. The prevalence of 
co-infection was significantly higher in prisoners in all the stud- 
ied groups. In the next step, we sought to compare risk factors 
for disease transmission in these two groups. As presented in 
Table 2, all known risk factors related to infection transmission 
are significantly higher in prisoners compared to non-prisoners 
(p<0.00l in all variables). Finally, multiple logistic regression 
analysis revealed that independent factors related to co-infec- 
tion of HCV and HIV were "imprisonment" (p<0.001; OR: 7.5) 
and using common syringe (p=0.03; OR: 4.5). 

Discussion 

To better understand the risk of blood-borne infection in rela- 
tion to imprisonment in IVDUs, we evaluated the prevalence of 
HBV, HCV and HIV and also co-infection among IVDUs in prisons 
and IVDUs who attended drug rehabilitation centers and com- 
pared risk factors of disease transmission between these two 
groups. We found that blood-borne infection and co-infection 
of the studied diseases are significantly more prevalent among 
IVDUs than general population of Iran which is mainly due to 
risky behaviors in the latter group. In this study, we were able 
to show that independent predictors of HCV and HIV co-infec- 
tion are history of sharing needle and imprisonment and that 
each of which increases the risk of co-infection. This result in- 
dicates that imprisonment increases the risk of co-infection by 
7.5-fold. This can be attributed to the higher risky behaviors dur- 
ing the incarceration including using common needle, razors, 
and even practicing unsafe sexual behaviors. This hypothesis 
is confirmed in several other studies. In a study by Zamani, et 
al, (17) on IVDU participants, infection was strongly associated 
with a history of shared drug injection inside prison, whereas it 
was not significantly associated with shared drug injection out- 
side prison. Similar findings have been reported from Thailand, 
where drug injecting inside prison was shown to associate with 
HIV infection among prisoners (18). The risk of disease transmis- 
sion is also related to the length and number of incarceration 
as confirmed in a study that length of incarcerations increased 
the risk of HCV infection by 3.5-fold (19 ). In another study among 
community based drug users in Tehran, the prevalence of HIV 
infection was 23.2% among male IVDUs. In a multivariate analy- 
sis, a history of shared drug injection inside prison (OR: 2.5) 
and multiple incarcerations (OR: 3.13) were associated with a 
significantly higher prevalence of HIV infection (20). Clinically, 
co-infection of HBV with HIV and HCV with HIV is also impor- 
tant. The natural history of chronic hepatitis B and C is altered 
by simultaneous infection with HIV. Immune control of HBV is 
negatively affected by HIV leading to reduction of HBsAg clear- 
ance. Furthermore, HIV increases the HBV viral load (21). In un- 
treated HIV population, faster progression to liver cirrhosis is 
reported for HBV/HIV patients (22). Furthermore, hepatocellular 
carcinoma may develop at a younger age and with a more ag- 
gressive presentation (23). Co-infection of HCV with HIV is also 
a major public health problem. Of the 33.4 million HIV-infected 
individuals in the world in 2008, it is estimated that at least five 
million are co-infected with HCV. Recent data from the United 
State of America indicate that, 25%-30% of patients with HIV are 
co-infected with HCV (24) reflecting the contribution of at high 
risk population such as prison inmates. Also, 65%-70% of HIV- 
positive prisoners in the US are co-infected with HCV compared 
to 18%-25% of HIV-positive in general population (25). In the 
natural course of HCV, it is evident that co-infection with HIV re- 
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duces the immune response to HCV and diminishes the chance 
of spontaneous clearance. Many studies revealed that the pres- 
ence of HIV in HCV subjects leads to faster disease progression 
and liver failure (26). It is therefore clear that co-infection of 
these three blood-borne infections is a serious epidemiological 
and clinical problem worldwide as well as Iran. These diseases 
can easily transferred among high risk population, especially 
in prisons where many individual with different diseases are 
kept in places with low hygiene. Therefore, harm reduction 
programs should urgently be expanded in prisons and in cor- 
rectional centers to prevent transmission of these diseases to 
susceptible persons.Prevalence of infection with hepatitis B 
and C is high in those with high risk behaviors including IVDUs 
and persons with unsafe sex practice particularly among pris- 
oners. This can be more complicated and increase the burden 
of diseases by co-infection with HIV. Therefore, it is imperative 
to implement some strategies like harm reduction program to 
reduce the burden of blood-borne infection among prisoners 
which directly influences the transmission of these diseases to 
the community. 

References 

1. Levine OS, Vlahov D, Koehler J, Cohn S, Spronk AM, Nelson KE. Seroepidemi- 
ology of hepatitis B virus in a population of injecting drug users. Associa- 
tion with drug injection patterns. Am J Epidemiol 1995;142(3):331-41. 

2. Tor J, Llibre JM, Carbonell M, Muga R, Ribera A, Soriano V, et al. Sexual trans- 
mission of hepatitis C virus and its relation with hepatitis B virus and HIV. 
BMJ. 1990;30l(676l):1130-3. 

3. Muller R, Stark K, Guggenmoos-Holzmann I, Wirth D, Bienzle U. Imprison- 
ment: a risk factor for HIV infection counteracting education and preven- 
tion programmes for intravenous drug users. AIDS. l995;9(2):l83-90. 

4. Hull HF, Lyons LH, Mann JM, Hadler SC, Steece R, Skeels MR. Incidence 
of hepatitis B in the penitentiary of New Mexico. Am J Public Health. 
1985;75(l0):1213-4. 

5. Tibbs CJ. Methods of transmission of hepatitis C. J Viral Hepat. 
1995;2(3):113-9. 

6. Pallas J, Farinas-Alvarez C, Prieto D, Llorca J, Delgado-Rodriguez M. Risk fac- 
tors for monoinfections and coinfections with HIV, hepatitis B and hepatitis 
C viruses in northern Spanish prisoners. Epidemiol Infect. 1999;123(l):95-102. 

7. Alizadeh AH, Alavian SM, Jafari K, Yazdi N. Prevalence of hepatitis C virus in- 
fec tion and its related risk factors in drug abuser prisoners in Hamedan, 
Iran. World J Gastroenterol. 2005;ll(26):4085-9. 

8. Davies AG, Dominy NJ, Peters A, Bath GE, Burns SM, Richardson AM. HIV in 
injecting drug users in Edinburgh: prevalence and correlates. J Acquir Im- 
mune DeficSyndr Hum Retrovirol. l995;8(4):399-405. 

9. Vlahov D, Nelson KE, Quinn TC, Kendig N. Prevalence and incidence of hepa- 
titis C virus infection among male prison inmates in Maryland. Eur J Epide- 
miol. 1993;9(5):566-9. 

10. Gaughwin MD, Douglas RM, Liew C, Davies L, Mylvaganam A, Treffke H, et al. 
HIV prevalence and risk behaviours for HIV transmission in South Austra- 
lian prisons. AIDS. 199l;5(7):845-51. 

11. Mirnaseri SMM, Postchi H, Naseri moghadam S, Nouraei SM, Tahaghoghi S, 
Af shar P, et al. HCV in intravenous drug users. Govaresh J. 2005;10(2):80-6. 

12. Patti AM, Santi AL, Pompa MG, Giustini C, Vescia N, Mastroeni I, et al. Viral 
hepatitis and drugs: a continuing problem. Int J Epidemiol. l993;22(l):l35-9. 

13. Vahdani P, Hosseini-Moghaddam SM, Family A, Moheb-Dezfouli R. Preva- 
lence of HBV, HCV, HIV and syphilis among homeless subjects older than 
fifteen years in Tehran. Arch Iran Med. 2009;12(5):483-7. 

14. Alavian SM, Gholami B, Masarrat S. Hepatitis C risk factors in Iranian 
volunteer blood donors: a case-control study. J Gastroenterol Hepatol. 
2002;17(l0):1092-7. 

15. Allwright S, Bradley F, Long J, Barry J, Thornton L, Parry JV. Prevalence of anti- 
bodies to hepatitis B, hepatitis C, and HIV and risk factors in Irish prisoners: 
results of a national cross sectional survey. BMJ. 2000;321(7253):78-82. 

16. Rowhani-Rahbar A, Tabatabaee-Yazdi A, Panahi M. Prevalence of common 
blood-borne infections among imprisoned injection drug users in Mash- 
had, North-East of Iran. Arch Iran Med. 2004;7(3):l90-4. 

17. Zamani S, Kihara M, Gouya MM, Vazirian M, Ono-Kihara M, Razzaghi EM, et 
al. Prevalence of and factors associated with HIV-1 infection among drug us- 
ers visiting treatment centers in Tehran, Iran. AIDS. 2005;19(7):709-16. 

18. Vanichseni S, Kitayaporn D, Mastro TD, Mock PA, Raktham S, Des Jarlais DC, 
et al. Continued high HIV-1 incidence in a vaccine trial preparatory cohort 
of injection drug users in Bangkok, Thailand. AIDS. 200l;15(3):397-405. 

19. Zamani S, Ichikawa S, Nassirimanesh B, Vazirian M, Ichikawa K, Gouya MM, 



Hepat Mon. 2011; 11(1): 19-22 



Mir-Nasseri MM et al. 



Incarceration and blood borne infection among intravenous drug users 



et al. Prevalence and correlates of hepatitis C virus infection among in- 
jecting drug users in Tehran. Int J Drug Po licy. 2007;18(5):359-63. 

20. Zamani S, Kihara M, Gouya MM, Vazirian M, Nassirimanesh B, Ono-Kihara 
M, et al. High prevalence of HIV infection associated with incarceration 
among community-based injecting drug users in Tehran, Iran. J Acquir Im- 
mune DeficSyndr. 2006;42(3):342-6. 

21. Hadler SC, Judson FN, O'Malley PM, Altman NL, Penley K, Buchbinder S, 
et al. Outcome of hepatitis B virus infection in homosexual men and its 
relation to prior human immunodeficiency virus infection. J Infect Dis. 
199l;163(3):454-9. 

22. Puoti M, Zanini B, Quinzan GP, Ravasio L, Paraninfo G, Santantonio T, 
et al. A randomized, controlled trial of triple antiviral therapy as ini- 
tial treatment of chronic hepatitis C in HIV-infected patients. J Hepatol 



2004;4l(2):312-8. 

23. Puoti M, Bruno R, Soriano V, Donato F, Gaeta GB, Quinzan GP, et al. Hepa- 
tocellular carcinoma in HIV-infected patients: epidemiological features, 
clinical presentation and outcome. AIDS. 2004;18(l7):2285-93. 

24. Singal AK, Anand BS. Management of hepatitis C virus infection in 
HIV/HCV co-infected patients: clinical review. World J Gastroenterol 
2009;15(30):3713-24. 

25. Weinbaum CM, Sabin KM, Santibanez SS. Hepatitis B, hepatitis C, and HIV 
in correctional populations: a review of epidemiology and prevention. 
AIDS. 2005;19(Suppl 3):S41-6. 

26. Danta M, Semmo N, Fabris P, Brown D, Pybus OG, Sabin CA, et al. Impact 
of HIV on host-virus interactions during early hepatitis C virus infection. 
J Infect Dis. 2008;197(ll):1558-66. 



HepatMon. 2011; 11(1): 19-22 



